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KOHQOpMaLiliHUMU [TepEeTBOPEHHSIMU

2. Mie scattering and orientational structures in liquid crystal systems induced by surface elasticity and
conformational transformations

Pedepar:

1. luceprariiio IpucBI4EHO TEOPETUYHOMY NOCIIIIKEHHIO ONITUYHUX XapaKTEPUCTUK i Opi€HTaLiIHMX BIaCTUBOCTEN
pinxoxkpucraniuyHux (PK) cuctem. Po3BunyTa T-mMaTpuyHa T€Opist pO3CisIHHS CBiT/Ia ONTUYHO aHi30TPOITHUMU
poO3ciloBayaMu, 3aCTOCOBYIOUH SIKY [OCJIiI>KeHi e(peKTH ONTUYHOI aHi30TPOIii B PO3CiloBaHHi CBiT/Ia ONHOPIAHO i
pagianpHO aHizoTponHuMmu PK yacTrnHKkamuy. 3anponoHOBaHUM 3arajJbHUM MiAXif 040 aHaIi3y CTIMKOCTI
Opi€eHTalifHUX CTPYKTYP, KM 3aCTOCOBAHO [IJI1 BUBYEHHS BIIMBY MATHITHOTO IOJIS, €HEPrii 3UenyeHHs i
IIOBEPXHEBOI IIPY>KHOCTI Ha CTiMKICTb CTPYKTYp B HeMaTnyHuX PK B 11ockiii i nininapivyHiil reomeTpisx, epekTis
6icTabisbHOCTI Ta yMOB (POPMYBaHHS IEPIOIUYHO MOLYIbOBAHUX CTPYKTYP, iHAYKOBAaHUX TOBEPXHEBOIO
MIPY>KHICTIO. JIOCIIIKEHO 3a71€KHICTh XBUJILOBOTO YMCJIa CIIipasi Bif 3aKpy4yBasIbHOL 3aTHOCTI B KOMipKax

xoJiectepuka. Po3pobseHnii peHOMEHOJIOTIYHUM MifXif 00 onucy KiHeTUku edekTa GOTOiHyKOBAHOI ONITUYHO]



anizotpomnii (POA) B PK nosimepax, KOPUCTYIOUMCh SIKUM OTpUMaHa (peHomeHosoriyHa mogesnb POA i
iHTeprpeToBaHUil ePeKT 3MiHU peKUMY KiHeTUKU IIPU 3MiHi JOBXKUHU XBUJIi 30yIKyt04oro cBitjia. Ha ocHOBI
y3araJibHeHOi TEXHIKY NTepeTBOpeHb JlexkaHIpa B 300pakeHHi CyNepIioliB OTPUMAHO CaMOY3TOIKEHUH OIUC

HepiBHOBaXHUX PK cucrem 3 3aMOpO>KeHUM 6€371aI0M.

2. The thesis presents the theoretical studies of optical characteristics and orientational properties of liquid crystal
(LC) systems. The T-matrix theory of light scattering by optically anisotropic scatterers is developed and is used to
study optical anisotropy effects in light scattering from uniformly and radialy anisotropic LC particles. The
suggested general approach to the stability analysis of orientational structures is employed to study the stability of
the structures depending on magnetic fields, anchoring energy and surface elasticity, bistability effects and the
formation of periodically modulated structures induced by surface elasticity. For planar cholesteric cells,
dependence of the twist wavenumber on the free twisting number is studied. The general approach to the kinetics
of the photoinduced optical anisotropy (POA) in LC polymers is developed. Using this approach the
phenomenological model of POA is formulated. The model is used to interpret the effect of changing the kinetics
regime with the wavelength of the pumping light. Using the generalized second Legendre transformation
technique in the superfield representation the self-consistent theory of non-equilibrium LC systems with
quenched disorder is elaborated.
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